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DETAILED ACTION 

*** This office action is in response to Applicant's Amendment filed on October 14, 2005. 
Claims 1-25 are pending, in which claims 23-25 are non-elected without traverse. 
*** The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 102 
1. Claims 1-4 are rejected under 35 U.S.C. 102(b)as being anticipated by Schiltz et al 
(6,387,808). 

Schiltz teaches a method comprising: forming a layer 16/20 material on a silicon wafer 
10(Fig 2a,col 2, lines 33-67; Fig 5a, col 5, line 5-67), the silicon wafer 10 having variations in 
surface topology comprising at least one thick region and at least one thin region, the layer 20/16 
of material having variations in surface topology comprising at least one thick regions and at 
least one thin region corresponding to the thick regions and the thin regions of the wafer 10, 
respectively; forming at least one narrow region and at least one wide region in the layer 20/16 
of material, the narrow regions (narrow region 21 in Fig 2b; and 202 in Fig 5b) and the wide 
regions (wider region 21 in Fig 2b; and wider region 204 in Fig 5b) corresponding to the thick 
regions and the thin regions of the wafer 10, respectively; and exposing photoresist 
photosensitive resin 20 disposed on the layer 16 of material to light through a mask 22 (Fig 2a; 
col 2, lines 41-47; line 64 through col 3; col 3, lines 41-50) having a pattern to which near- 
resolution marks have been added, wherein a plurality of openings 24 are formed between the 
added near-resolution masks; and removing portions of the layer 16/20 of material to leave the 
narrow regions and the wide regions (narrow region 21 in Fig 2b; and 202 in Fig 5b; and wider 
region 21 in Fig 2b; and wider region 204 in Fig 5b). Re claim 2, further comprising of 
removing portions of the layer 16/20 of material to leave the narrow regions and the wide regions 
(narrow region 21 in Fig 2b; and 202 in Fig 5b; and wider region 21 in Fig 2b; and wider region 
204 in Fig 5b). Re claim 3, wherein the method comprises characterizing the thick regions of the 
wafer as first zones; characterizing the thin regions of the wafer as second zones; and forming 
the narrow regions in the first zones and the wide regions in the second zones (col 2, lines 20-25; 
col 5, lines 1-25; Figs 1; 2a-2c;5a-5c). Re claim 4, wherein the method comprises setting first 
imaging compensation for the first zones and second imaging compensation for the second zones 
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(col 1, lines 26-33; Figs 1; 2a-2c;5a-5c; col 2, lines 20-25; col 5, lines 1-25); and removing areas 
of the layer 16/20 of material to leave the narrow regions in the first zones and the wide regions 
in the second zones (narrow region 21 in Fig 2b; and 202 in Fig 5b; and wider region 21 in Fig 
2b; and wider region 204 in Fig 5b). 

2. Claims 1,3 are rejected under 35 U.S.C. 102(b)as being anticipated by Chapman 
(5,976,769). 

Chapman teaches a method comprising: forming a layer 208,206 material on a silicon 
wafer 202 (Fig 2a, col 2, lines 46-65), the silicon wafer 202 having variations in surface topology 
comprising at least one thick region 203 and at least one thin region 204, the layer 208,206 of 
material having variations in surface topology comprising at least one thick regions and at least 
one thin region corresponding to the thick regions and the thin regions of the wafer 202, 
respectively; forming at least one narrow region (e.g. 217 in Figs 2g,3) and at least one wide 
region (e.g. 218 in Fig 2g,3) in the layer of material (Figs 2c-2g,3), the narrow regions and the 
wide regions corresponding to the thick regions and the thin regions of the wafer, respectively 
(Figs 2g,3; col 2, line 66 through col 3); and exposing photoresist photosensitive resin 210 (Fig 
2a) disposed on the layer 208,206 of material to light through a mask having a pattern to which 
near-resolution marks have been added so that a first photoresist pattern 212 having larger 
resolution and a smaller near-resolution photoresist pattern 21 1 having a width W are formed 
thereon (Figs 2c-3; col 2, line 66 through col 3). Re claim 3, wherein the method comprises 
characterizing the thick regions of the wafer as first zones (Fig 2a-2g,3); characterizing the thin 
regions of the wafer as second zones; and forming the narrow regions in the first zones and the 
wide regions in the second zones (Figs 2g,3). 

Claim Rejections - 35 USC §103 

3. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schiltz et al 
(6,387,808) taken with Ledger (5,502,564). 

Schiltz teaches a method as applied above to claims 1-4, wherein there is an unevenness 
of substrate topography, and wherein the method comprises forming at least one narrow region 
and at least one wide region in the layer 20/16 of material, the narrow regions (narrow region 21 
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in Fig 2b; and 202 in Fig 5b) and the wide regions (wider region 21 in Fig 2b; and wider region 
204 in Fig 5b) corresponding to the thick regions and the thin regions of the wafer 10, 
respectively 

Re claim 5, Schiltz lacks mapping to determine the thick and thin regions. Re claim 6, 
wherein the mapping is ellipsometric, laser, or capacitance. 

However, Ledger teaches determining and measuring variation of wafer thickness by 
mapping the substrate surface (col 1, lines 7-10; col 10, lines 18-32; col 7, lines 30-31; Figs 1-8), 
wherein the mapping techniques includes ellipsometric mapping (at Fig 1; col 7, lines 60-63; col 
8, lines 1-4), laser mapping (col 8, lines 26-29); and capacitance mapping (col 1, lines 56-59). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to carry out the method of Schiltz to determine the thick and thin regions by 
mapping the substrate surface, wherein techniques for mapping includes ellipsometric, laser, or 
capacitance, as taught by Ledger. This is because of the desirability to precisely determine the 
locations of thick and thin regions on the wafer so that narrow and wide regions can be 
correspondingly and precisely formed respectively thereon. 

4. Claims 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schiltz et al 
(6,387,808) taken with Kozhukh (6,437,903). 

Schiltz teaches ^method as applied above to claims 1-4, and fully incorporated herein. 

Schiltz thus lacks mentioning a machine-accessible medium including data that, when 
accessed by a machine, cause the machine to perform the methods of claims 1-4 above. 

However, Kozhukh teaches (at col 6, lines 58-61; col 4, lines 10-45) about employing a 
machine-accessible medium including data that, when accessed by a machine, cause the machine 
to perform the methods. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to store the methods of Schiltz in a machine-accessible medium, as taught 
by Kozhukh so that when accessed by a machine, cause the machine to perform the stored 
methods in an automatic manner. 
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5. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schiltz et al 
(6,387,808) and Kozhukh (6,437,903), as applied to claims 7-10, and further of Ledger 
(5,502,564). 

Schiltz and Kozhukh teaches a method as applied to claims 7-10 above, wherein 
Kozhukh teaches (at col 6, lines 58-61; col 4, lines 10-45) about employing a machine-accessible 
medium including data that, when accessed by a machine, cause the machine to perform the 
methods, and wherein Schiltz teaches an unevenness of substrate topography and a method 
comprises forming at least one narrow region and at least one wide region in the layer 20/16 of 
material, the narrow regions (narrow region 21 in Fig 2b; and 202 in Fig 5b) and the wide 
regions (wider region 21 in Fig 2b; and wider region 204 in Fig 5b) corresponding to the thick 
regions and the thin regions of the wafer 10, respectively 

Re claim 1 1, the references including Schiltz lack mapping to determine the thick and 
thin regions. 

However, Ledger teaches determining and measuring variation of wafer thickness by 
mapping the substrate surface (col 1, lines 7-10; col 10, lines 18-32; col 7, lines 30-31; Figs 1-8), 
wherein the mapping techniques includes ellipsometric mapping (at Fig 1; col 7, lines 60-63; col 
8, lines 1-4), laser mapping (col 8, lines 26-29); and capacitance mapping (col 1, lines 56-59). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to carry out the method of Schiltz to determine the thick and thin regions by 
mapping the substrate surface, as taught by Ledger. This is because of the desirability to 
precisely determine the locations of thick and thin regions on the wafer so that narrow and wide 
regions can be correspondingly and precisely formed respectively thereon. 

6. Claims 12,13,16,17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schiltz et al (6,387,808) taken with Van Der Plas (5,015,602) and Atkinson (5,155,053). 

Schiltz teaches a method comprising: forming a layer 16/20 material on a silicon wafer 
10(Fig 2a,col 2, lines 33-67; Fig 5a, col 5, line 5-67), the silicon wafer 10 having variations in 
surface topology comprising at least one thick region and at least one thin region, the layer 
20/16 of material having variations in surface topology comprising at least one thick regions 
and at least one thin region corresponding to the thick regions and the thin regions of the wafer 
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10, respectively; and forming at least one narrow region and at least one wide region in the layer 
20/16 of material, the narrow regions (narrow region 21 in Fig 2b; and 202 in Fig 5b) and the 
wide regions (wider region 21 in Fig 2b; and wider region 204 in Fig 5b) corresponding to the 
thick regions and the thin regions of the wafer 10, respectively, wherein the method includes 
exposing photoresist photosensitive resin 20 disposed on the layer 16 of material to light 
through a mask 22 (Fig 2a; col 2, lines 41-47; line 64 through col 3; col 3, lines 41-50) having a 
pattern to which near-resolution marks have been added, wherein a plurality of openings 24 are 
formed between the added near-resolution masks; and removing portions of the layer 16/20 of 
material to leave the narrow regions and the wide regions (narrow region 21 in Fig 2b; and 202 
in Fig 5b; and wider region 21 in Fig 2b; and wider region 204 in Fig 5b). Re claim 16, wherein 
the method comprises characterizing the thick regions of the wafer as first zones; characterizing 
the thin regions of the wafer as second zones; and forming the narrow regions in the first zones 
and the wide regions in the second zones (col 2, lines 20-25; col 5, lines 1-25; Figs 1; 2a-2c;5a- 
5c). Re claim 1 7, wherein the method comprises setting first imaging compensation for the 
first zones and second imaging compensation for the second zones (col 1, lines 26-33; Figs 1; 
2a-2c;5a-5c; col 2, lines 20-25; col 5, lines 1-25); and removing areas of the layer 16/20 of 
material to leave the narrow regions in the first zones and the wide regions in the second zones 
(narrow region 21 in Fig 2b; and 202 in Fig 5b; and wider region 21 in Fig 2b; and wider region 
204 in Fig 5b). 

Re claim 12, Schiltz lacks forming a sacrificial layer on the first layer, and lacks using 
direct write of a pattern on photoresist. Re further claim 13, wherein direct writing uses electron 
beam, ultraviolet light, x-rays, or optical beam. 

However, Van Der Plas teach (at Figs 9-11) forming a plurality of layers on the silicon 
wafer, wherein the plurality of layers includes a sacrificial layer 15 formed on a first layer 20/18, 
and wherein the sacrificial layer has a variations in surface topology comprising a thick and thin 
regions corresponding to the thick and thin regions of the first layer 18/20, respectively. 
Atkinson teaches (at Figs 19-22; col 9, lines 17-30) to form a pattern having small and near- 
resolution limit by direct writing on a photoresist 60, wherein, re further claim 13, the direct 
writing uses electron beam, ultraviolet light, x-rays, or optical beam (col 9, lines 17-25). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the device structure of Schiltz by forming a plurality of layers on the 
silicon wafers, wherein the plurality of layers includes a sacrificial layer formed on a first layer, 
as taught by Van Der Plas. This is because of the desirability to form an etch stop layer on the 
first layer so that the layer can be etched in an selective manner. Additionally, the subject matter 
as a whole would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form a pattern in the first layer of Schiltz by direct writing on a photoresist layer 
formed on the first layer, as taught by Atkinson, in which the direct writing uses electron beam, 
ultraviolet light, x-rays, or optical beam (col 9, lines 17-25). This is because of the desirability to 
form a small and near-resolution pattern on the silicon wafer, wherein processing steps and cost 
are reduced since it is directly written on the photoresist by directly irradiating electron beam, 
ultraviolet light, x-rays, or optical beam, without using a photomask. 

7. Claims 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schiltz et 
al (6,387,808) taken with Van Der Plas (5,015,602) and Atkinson (5,155,053), as applied to 
claims 12,16,17 above, and further of Banks et al (5,112,440). 

The references including Schiltz, Van Der Plas, and Atkinson teaches a method as 
applied to claims 12,16 and 17 above. 

The combined references teach a photoresist, but lack mentioning a photosensitive 
polymer (claim 14) or a non-polymer photoresist (claim 15). 

However, Banks teaches (at col 5, lines 19-21) patterning a layer by using a photoresist 
material, wherein the photoresist includes conventional photosensitive and non-photosensitive 
polymers. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the pattern of the references including Schiltz by employing a 
photoresist material including conventional photosensitive and non-photosensitive polymers, as 
taught by Banks. This is because photosensitive and non-photosensitive polymers are alternative 
and art recognized equivalent materials for forming a photoresist so that small and near- 
resolution pattern can be effectively formed. 
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8. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schiltz et al 
(6,387,808) taken with Van Der Plas (5,015,602) and Atkinson (5,155,053), as applied to claims 
12,13,16,17 above, and further of Ledger (5,502,564). 

The references including Schiltz, Van Der Plas, and Atkinson teach a method as applied 
to claims 12,13, 16 and 17 above, wherein Schiltz teaches an unevenness of substrate topography 
and a method comprises forming at least one narrow region and at least one wide region in the 
layer 20/16 of material, the narrow regions (narrow region 21 in Fig 2b; and 202 in Fig 5b) and 
the wide regions (wider region 21 in Fig 2b; and wider region 204 in Fig 5b) corresponding to 
the thick regions and the thin regions of the wafer 10, respectively. 

Re claim 18, the references including Schiltz lack determining the thick and thin regions 
by mapping the substrate surface. 

However, Ledger teaches determining and measuring variation of wafer thickness by 
mapping the substrate surface (col 1, lines 7-10; col 10, lines 18-32; col 7, lines 30-31; Figs 1-8), 
wherein the mapping techniques includes ellipsometric mapping (at Fig 1; col 7, lines 60-63; col 

8, lines 1-4), laser mapping (col 8, lines 26-29); and capacitance mapping (col 1, lines 56-59). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to carry out the method of the references including Schiltz to determine the 
thick and thin regions by mapping the substrate surface, as taught by Ledger. This is because of 
the desirability to precisely determine the locations of thick and thin regions on the wafer so that 
narrow and wide regions can be correspondingly and precisely formed respectively thereon. 

9. Claims 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schiltz et al 
(6,387,808) taken with Van Der Plas (5,015,602) and Atkinson (5,155,053), as applied to claims 
12,13,16 and 17 above, and further of Kozhukh (6,437,903). 

The references including Schiltz, Van Der Plas, and Atkinson teach a method as applied 
to claims 12,13,16 and 17 above. 

The references thus lack mentioning a machine-accessible medium including data that, 
when accessed by a machine, cause the machine to perform the methods. 
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However, Kozhukh teaches (at col 6, lines 58-61; col 4, lines 10-45) about employing a 
machine-accessible medium including data that, when accessed by a machine, cause the machine 
to perform the methods. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to store the methods of the references including Schiltz in a machine- 
accessible medium, as taught by Kozhukh so that when accessed by a machine, cause the 
machine to perform the stored methods in an automatic manner. 

10. Claims 21-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schiltz 
(6,387,808) taken with Van Der Plas (5,015,602), Atkinson (5,155,053), and Banks (5,1 12,440), 
as applied to claims 14-15 above, and further of Kozhukh (6,437,903). 

The references including Schiltz, Van Der Plas, Atkinson, and Banks teach a method as 
applied to claims 14-15 above. 

The references thus lack mentioning a machine-accessible medium including data that, 
when accessed by a machine, cause the machine to perform the methods. 

However, Kozhukh teaches (at col 6, lines 58-61; col 4, lines 10-45) about employing a 
machine-accessible medium including data that, when accessed by a machine, cause the machine 
to perform the methods. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to store the methods of the references including Schiltz in a machine- 
accessible medium, as taught by Kozhukh so that when accessed by a machine, cause the 
machine to perform the stored methods in an automatic manner. 

Response to Amendment 

11. Applicant's remarks filed October 14, 2005 with respect to pending claims have been 
considered, but they are not persuasive and moot in view of the new ground(s) of rejection. 

** Applicant's mainly remarked that ". . .Schiltz do not have near-resolution masks 
added...". 

In response, this is noted and found unconvincing. As clearly shown in Figures 2a-2b, 
the mask 22 having a plurality of near-resolution marks added, wherein a plurality of larger near- 
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resolution marks and smaller near-resolution marks are added and included into the mask 22 so 
that a plurality of openings 24 are formed between these near-resolution marks. By exposing 
photoresist photosensitive resin 20 disposed on the layer 16 of material to light through a mask 
22 (Fig 2a; col 2, lines 41-47; line 64 through col 3; col 3, lines 41-50) having a pattern to which 
near-resolution marks have been added with a plurality of openings 24 formed between the 
added near-resolution masks, portions of the layer 16/20 of material can be selectively removed 
so as to leave the narrow regions and the wide regions (e.g. narrow region 21 in Fig 2b; and 202 
in Fig 5b; and wider region 21 in Fig 2b; and wider region 204 in Fig 5b). 


Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 


Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 9:00 Am to 5:30 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The central fax phone number is 
(703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free)y s~) * j 


******************* 


******************* 


Oacs-17 



MichaelTrinft 
Primary Examine 


